NATURE 435 while in the Aerodynamics Department of the National Physical Laboratory not only are new types of aircraft being tested but also important work bearing on the safety of flight has been carried out.
it is highly improbable that such advances and the important savings to industry and the community which have accrued from the work of the Department would have been achieved to anything like the same extent. The magnitude of these savings can only be illustrated here by reference to one example. The forty to forty-four per cent improvement in efficiency in steam-generating stations in the last two years is attributed largely to the work of the Electrical Industries Research Association, and on the output of units sold in 1935, the higher efficiency represents a saving in coal of more than £7,000,000. Even only ten per cent of this sum exceeds the total annual expenditure of the Association on all its researches, and it is doubtful whether any other expenditure in the national budget brings in anything like the same return as the £600,000 expended by the Department of Scientific and Industrial Research.
Relics of the Mt. Pele Eruption of May 8, r902
By Dr. C. T. Trechmann T HE uncouth and sinister-looking volcano of Mt. Pele (or La Montagne Pelee) occupies the north end of Martinique and rises to about 4,400 ft. The rest of the island consists of lavas, tuffs and limestones which have yielded a fauna of Miocene, probably of Helvetian age. Mt. Pele had minor eruptions in 1792 and 1852, but began to give warning near the end of April 1902. The great eruption or nuee ardente came at 8 p.m. on May 8, 1902. St. Pierre, the one-time capital of the island, with thirty to forty thousand inhabitants, six miles south of the volcano and just within the triangular zone of destruction, was overwhelmed. Further destructive nuees occurred during 1902 and 1903, and they were renewed during 1929 and 1930, when avalanches of incandescent stones, some of them as large as haystacks, were projected down to the sea at the Riviere Blanche.
Perret defines a nuee ardente as an "avalanche of an exceedingly dense mass of hot, highly gascharged and constantly gas-emitting fragmental lava, much of it finely divided, extraordinarily mobile, and practically frictionless, because each particle is separated from its neighbours by a cushion of compressed gas."
The well-known spike or spine of hypersthene andesite which was protruded from the summit first appeared about November 3, 1902, but had fallen to pieces by July 1903. It was grooved on one side through squeezing against the sides of the aperture, and reached a height of 900 ft. An eyewitness at Morne Rouge said there were seven luminous points on the volcano's side just before it burst. This seems to indicate that gases were rapidly melting their way through the side of the cone.
These scorched and melted relics have often been attributed in part to the conflagration that burnt up the town after the eruption, but Perret records that bottles were softened and green mangoes converted to charcoal in places where no conflagration occurred. He also records that barefooted negroes entered the town on the afternoon of the day of the eruption, and photographs show quantities of wood and trees in all parts except those nearest the volcano. Reports of the conflagration are probably exaggerated. The sudden rain of intensely hot ashes would probably immediately drive off or distil a great volume of inflammable gas from the large quantities of rum, oil, wood, sugar, coal, etc., stored in the city and this would ignite immediately in contact with the oxygen outside the erupted gases. The only one of the seventeen ships in the bay that got away was the Roddam. Part of her cargo consisted of what appears to be china clay; this has been baked to brick and sprinkled with ash, which has combined with the material to form spots of brown melt.
We may safely conclude, therefore, that it was the direct action of the nuee that brought about NATURE MARCH 1~, 1938, VOL. 141 the curious effects shown by these relics ; as it certainly was the cause of the instantaneous death of all the inhabitants-with the possible exception of one survivor in the prison. On a shelf above the entrance of the prison cell, which faces away from the volcano, I found two completely carbonized ship's biscuits. If the prisoner had been equally well baked, there could not have been much life left in him. By some, he is regarded as a negro who had gone in to loot, and got badly burned, and when found made up the story for the benefit of newspaper reporters. It seems likely that no human being in the city survived. One does not like to spoil a good story, but the truth will never be known. It is generally agreed that the erupted gases consisted mainly of superheated steam. Sapper says that hydrogen sulphide and sulphur dioxide were present, with only slight amounts of carbon dioxide and monoxide, but the actual composition and temperature of large-scale eruptions is very difficult to ascertain; 1000° C. may be a good moderate estimate. Bottle glass begins to soften at 670-700° C. Perret has estimated the internal temperature of the crater at not less than 1200° C. The fusion zone in a cement rotary kiln, a bright red heat, is about 1450°-1550° C., and the gases that reached St. Pierre were certainly less than this, but the action so far from the crater seems to have been that of shooting tongues of flame rather than a homogeneous blast. Many objects were not melted or only melted in one part.
Most glass objects are struck and collapsed on one side; lamp·shades or bottle necks have been crumpled up while the ash was falling through, and it has been imprisoned in the folds. A bottle tends to split open, but immediately afterwards the ends of the crack are healed up again and the sharp edges are rounded. Ordinary bottle glass is frequently coated with a layer on both sides of fibrous pseudo-wollastonite, beneath which the surface of the glass shows a crackled perlitic-like structure. One can see where the impact of each grain giving off gas has started the devitrification. Bottles that have lain in the hot ashes are reduced to Ji.. boiled-up mass of the wollastonite-Iike material with wisps of unaltered glass here and ... here (Fig. 1) . Heavy brilliant glass objects such as decanter stoppers, knife rests, etc., are often coated with a dull leaden coloured film which Dr. J. A. Smythe has determined as probably silicates of iron, lead, and copper. Blue copper-silicate glass receives a coating of dark red colour, cuprite or copper oxide among which minute glistening crystals of metallic copper can be seen with a lens. A BOX OR BAG OF NAILS CONVERTED TO MAGNETIC OXIDE OF IRON, Some of these heavy or flint glass objects are eroded with pits or channels or burst bubbles of a. very smooth or polished nature suggestive of the structure one sees on tektites or moldavites ( Fig. 2) . A decanter stopper completely covered with this darkened film has the knob drawn out sideways and carries grooves resembling those one sees on some meteorites. Smaller iron objects, nails, wire, locks, etc., are converted to crystalline magnetic oxide, sometimes with a core of metal left (Fig. 3) . It seems to be galvanized objects that were most easily oxidized, and around the nails the layer of oxide is sometimes arranged in a spiral form as if the gases had whirled round and completed the oxidation instantaneously. Coins are fused together or become saucer-shaped or are partly melted into blobs or have swollen up, obliterating the design on them; some have a malachite-like coating resembling the patina on ancient coins. A gold Portuguese coin in the St. Pierre museum is merely distorted ;
gold melts at about 1075° C.
Organic material-biscuits, macaroni, coffee, wafers for religious purposes, etc.-are, when struck by the nuee, changed to glistening porous charcoal with little or no loss of outward shape. I have a bottle the upper part of which has been collapsed and 'wollastonitized', but when it was broken open the one-time liquid, which may have been oil, was found to be extremely porous charcoal, but the upper surface was level and intact.
In the St. Pierre Volcano Museum are bottles of perfume with the liquid sealed in them by the sudden impact of the gases. I have a glass door handle which has run like wax, but the part inserted in a silver frame that has been attached to the door is unmelted.
One can still find quantities of human bones in some of the old houses, and these are partly scorched black or partly remain white, indicating the incomplete scorching of the bodies as one sees in photographs. Instead of being burnt off, the flesh and skin seem to have been scorched on to the bones, a sort of mummification process. Hair and clothing are mostly unconsumed ; and a box of matches that had not been ignited was found on or near one of these bodies.
These terrible gases, the negation of everything living, were pursuing their natural function of endeavouring to convert everything in their way into igneous material, but their effect must have lasted only a very few minutes.
The effect of such potent gases underground in altering the composition of rocks would bear further inquiry. In Jamaica, in a sea-cliff section below the Lazaretto near Kingston, the Tertiary white limestone has been altered in a peculiar manner. Quite independently of the bedding, the rock grades down into a layer of yellow dolomite, this is succeeded below by a layer 1-2 ft. thick of dense marble, while below this is a dome-like mass of dark splintery material which one can only term hornfels ; associated with this or embedded in it are masses of a quartz porphyry. It would seem that gases at a high temperature had come up from below and melted their way into the white limestone. (Geol. Mag., p. 261, June 1936.) An Historic Mantelpiece at the Royal Institution When in 1771, Joseph Banks returned to England after his voyage to the South Seas with Captain Cook in the Endeavour, he found himself considerably 'lionized'. He, and his scientific associate, the Swedish botani §t, Dr. Daniel Solander, were greatly In demand for the tale of wonders they had to tell. They had brought back a magnificent collection of new and strange species of plants and animals from the antipodes and much valuable information as to the natural resources and native races of the lands they had visited. The full story of their adventures may be read in Banks's "Journal" 1 and in Captain Cook's own "Journal" of the voyage 2 •
The voyage of the Endeavour, which showed Cook to be the first navigator, no less established Banks as the first naturalist of his age. He had contributed liberally, from the fortune he had inherited, to the scientific expenses of the voyage ; and he now became a public figure. In 1778, at the early age of thirty-five years, he was elected president of the Royal Society. In the following year he married, and in 1781 was created a baronet.
He needed a, town house which would be con-
